Introduction. We shall consider exclusively algebraic non-singular quasi-projective irreducible varieties over an algebraically closed field. If V is such a variety a (v) will be the Chow ring of rational equivalence classes of cycles of V and
,r where Y' = P(E) is the projective bundle associated to E. The normal bundle of Y' in X' is the tautological bundle LE of E and one has the exact sequence
->-LE -> E -> Ea) -> which defines Ea) (4). Then Grothendieck also conjectured:
f*i*(y) = j*(P*(2J)cr_1(D1))) (2) for any y Ed( Y), which he called the `formule-clef' for calculating d(X').
Our aim is to prove both formulae. Especially (1) looks so innocuous that it is hard to believe it is not false or trivial; for instance they are both well known in singular cohomology when the ground field is C. They were first conjectured by Grothendieck in 1957 ((2), expose 0), and were proven modulo torsion by a very roundabout method in (2) , cf. esp. expose XIV (4.4) . They were subsequently used in (6). Their analogues in 118 A. T. LASCU, D. MUMFORD AND D. B. SCOTT etale cohomology are apparently to be published in SGA5. Our proof is completely elementary, but requires a good deal of manipulation.
1. Preliminaries. The notation will be that of (7) as far as possible. If E is a vector bundle
where r = rank (E), will be its Chern polynomial and [AC] (t, E) the polynomial in which an operator A has been applied to its coefficients. The point of this notation is that if a suitable element x is substituted for t then in [AC] (x, E) the operator A does not apply to the powers of x. The reversed Chern polynomial is defined as
One has
LPE C] (t, E) = E) = C(t, DI)) C(t, LE)
by applying the additivity formula to the exact sequence of the introduction. Let 6E = cl(LE ) so that C(t, LE) = 1-tEE. Multiplying by (1 -t6E)--1 and comparing constant terms, we get: (1.4) according to Scott's formula ( (5) and (7)). The first equality implies i*(Ea) = 0 (1.5)
because P(E) n Y= 0 in R. One can now prove the self intersection formula for the special case where Y is regarded as a subvariety of the variety E as follows.
t For any y Ed( Y), i*(y) = i*i*A(y) by (1.2). By projection formula i,*(y)
using also (1.4). Applying i* on both sides and taking into account (1.6),
for any y e s1( Y).
A useful remark in this situation is that j* is injective. In fact, if a is any element of 
(i) If A is a subvariety of Y, then A' is isomorphic with A and it intersects the floor of E along A; moreover A' .E is defined on X', A' .B = A and A' . X' = 0.
(
ii) If A intersects Y properly on X then the cycle f-1(A) is defined and f-1(A) = A'; the cycle A' .B is defined on X' and A' .B = pal(A.Y).
(iii) Under the assumption of (ii) the cycle X' . A' is defined on X' and X' . A' = f-1(A). using the self-intersection formula, the fact that L G is the normal bundle of E in and the formula ci(LG) for for the first equality; and using (1.3) for the second formula. By (1.6) and (1.3) again:
4(0 -PtAY .cr(E)) = Pt(Y). ([to' C] (6a, E) -P'c'I 'Gr(E)) ir-1 Pt(Y) • gG • E 6rG71-i • Ptci(E)) i=o r-1 = (Y) .j*j* E

1=0
But r6G = 6E and pE = pG j, so putting everything together and using (1.1), we get: 
= :7 * (Y)• E • PZ ci(E)) 1=o =J*(4(y)•cr_i(E(')).
But j* is injective as remarked in section 1, so we may cancel it in (4.1). By (ii) of Lemma 2.2, T'*k*(y) = j* j*(y). But in Lemma (4.1) we have shown that -j*(y) = (y) cr_1(E1)). Putting this together, we get the formule-clef
